This brief but deep book presents a sophisticated consideration of the key steps or bottlenecks that constrain the path to the origin and evolution of life. Christian 
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Foreword
This book was not meant to happen. When I finished Life Evolving (de Duve, 2002) , I resolved not to write another book. In that work, and in the three that preceded it (de Duve, 1984 (de Duve, , 1991 (de Duve, , 1995 , I had written all I had to say on the subject of life, including its nature, origin, and evolutionary history, up to and beyond the advent of humankind, and even its cosmic significance. In fact, I made the embarrassing discovery, when called upon to reread some passages of these books, that I tended to repeat myself, sometimes using almost the same words -an ominous sign indeed.
I changed my mind and began writing this book when I discovered that, in trying to reach a wide readership, I had buried a number of scientific points that I felt to be significant and original within more general expositions designed for lay readers. The message I wished to convey had been blurred, even misinterpreted as reflecting the pursuit of an ideological agenda (Szathmary, 2002; Lazcano, 2003 The history of life is marked by a large number of such singularities.
All known living organisms, be they microbes, plants, fungi, or animals, including humans, are descendants from a single form of life. All are constructed with the same building blocks and combine these into their characteristic constituents by the same biosynthetic processes. All carry out the same metabolic reactions and rely on the same mechanisms to derive energy from their environment and convert it into useful work.
There are differences, of course, depending on the nature of the substances utilized, on the source of energy, and on the kind of work performed.
But the basic processes are the same. All known living organisms use the same genetic language; they obey the same base-pairing rules and, with rare deviations of recent occurrence, conform to the same genetic code.
Behind the enormous diversity of the biosphere, there clearly lies a single, fundamental blueprint.
Considering later stages of evolution, we find that all eukaryotes are derived from a single ancestral cell. Similarly, land plants, fungi, and animals are each monophyletic, that is, offshoots of a single founding organism; so are the members of each class or family, as abundantly illustrated by cladistics and confirmed by molecular phylogenies.
Often taken more or less for granted, these singularities require an explanation. Looking for such an explanation may reveal some valuable facts concerning the nature of life, its origin, and its evolution. It may also help guide our explorations in search of signs of life elsewhere in our galaxy and beyond.
Such is the purpose of this essay. References to the literature are sparse and largely restricted to recent publications. By necessity, the book is rooted in biochemistry, molecular biology, and cell biology, but in a manner designed to make these disciplines accessible to any reader with some familiarity with the language of modern science and, perhaps, to encourage some to take a more active interest in the disciplines and to acquire © Cambridge University Press www.cambridge.org 
On Christian de Duve: An Editor's Appreciation
Art and science are all of a piece in the life and work of Christian de Duve.
I have had the privilege of serving as his editor on five books in 25 years.
I have dined with him at many tables, worked with him at many desks, and witnessed the passion and grace of his labor to understand how life works and how it came to be. In all this time and through all these tasks I have watched the force of his intellect convert to words on paper his deep knowledge and intuitive sense of the most basic biological processes, giving the reader sweeping views of life evolving from molecules to the millions of species with which we share this planet.
It all looks easy when the book is bound -his narrative unfolds in a compelling way, the argument grows in strength, a convincing theme emerges, and its variations weave across the pages with thrilling strength and subtlety -but I've been close enough to see how he does it, and it's hard work, strenuous and painstaking, the kind of slow and heavy effort that we sensibly call a labor of love. One would not do this work just for money; it's way too tough; or even for fame, often a more seductive lure.
So it is love, I think, that drives de Duve to write these books, just as it was love (the love of truth, however corny that may sound) that kept him at the laboratory bench for more than five decades of exacting science. That's part of what I mean about "art and science"; both, when done at the highest level, produce a piercing effect on the human mind, an illumination. and he worked with the artist, Neil Hardy, in so diligent and scrupulous a fashion that Hardy could render de Duve's "rough" sketches -remarkably clear delineations of molecular and cellular forms and interactions, all to scale, with exact bond lengths and angles, every image color-codedwithout having to worry about accuracy. This "rough" art was correct.
It happens now and then that an author becomes a kind of gift to the publishing house, a performer of such astonishing ability that the pub- This is a serious talent, a critical contribution to cultures around the globe.
We live in polities captured by belief. This kind of clockwork action is highly productive and may well be a common procedure among research scientists. For de Duve, even now, in his 86th year, it seems essential; he has a driving need to be productive, to keep at it. But all is not severity and discipline. Every interlude between periods of hard work is a time of great pleasure for him. When he's in New York City (throughout most of his long career he has spent half of each year at Rockefeller University, NYC, and the other half at the de Duve Institute of Cellular Pathology, Brussels, Belgium), he walks briskly, weather be damned, from his apartment on Central Park West, across the park, and over to the shore of the East River, York Avenue and 66th street, and bounds up four flights of stairs to his office. This walk is savored: a time to think, a time to enjoy the physical patterns of life itself. Lunches and dinners are likewise times to satisfy his appetites for food and wine, laughter and conversation, and the enduring delight he finds in the company of friends and colleagues. He makes an excellent friend, and he is a friend to many.
This book, Singularities, he tells me is his swan song. But this can't be so.
He told me that same thing two books ago, when he was beginning Vital Dust. How can we afford to let de Duve retire? In any case, such a condition in no way suits his nature, for which we must all be truly grateful.
Neil Patterson
